It has been hypothesized that striatal dopamine (DA) terminals undergo compensatory changes in response to partial damage of the mesostriatal DA system, which results in higher concentrations; of DA in the extracellular space than would be predicted by DA concentrations in post-mortem tissue. But, this hypothesis has never been tested directly in vivo, and therefore, the present study was designed to do so. Microdialysis was used in freely moving rats to estimate the concentrations of DA, dihydroxyphenylacetic acid (DOPAC), homovanillic acid (HVA) and 5-hydroxyindoleacetic acid (5-HIAA) in striatal extracellular fluid; simultaneously from the hemisphere with a unilateral 6-hydroxydopamine (6-OHDA) lesion of the substantia nigra and from the intact hemisphere. It was found that following recovery from a 6-OHDA lesion, and during the resting state, the extracellular concentrations of DA were normal on the lesion side, even after that side was depleted of up to 99.0% of the DA measured in post-mortem tissue. Furthermore, the extracellular concentrations of DA were elevated in the intact hemisphere of animals with a >95% DA depletion. In rats with a <95% DA depletion amphetamine (1.5 mg/kg) caused a large increase in the extracellular concentration of DA in both the lesion and intact hemispheres (intact > lesion), but in rats with a >95% tissue DA depletion amphetamine only enhanced extraceilular DA on the intact side; on the lesion side amphetamine produced a progressive decrease in extracellular DA to nondetectable levels. Animals rotated towards the lesion side. Unlike DA,the extracellular concentrations of DOPAC and HVA were greatly reduced on the lesion side, and the extent of the depletion was highly correlated with lesion size. It is concluded that following partial unilateral damage to mesostriatal DA projections there are massive changes in the remaining DA terminals that are sufficient to normalize the extracellular (and presumably synaptic) concentratiung of DA. The normalization of extraceilular DA concentrations seen after extensive (but incomplete) damage to the mesostriata| system must play a major role in the sparing and recovery of behavioral function that is so characteristic of this system. After extensive damage the capacity of the remaining DA neurons to respond to increased demand is limited, however, and this may explain why behavioral deficits can be reinstated by stimuli that challenge the system.
INTRODUCTION
Bilateral damage to the mesostriatal dopamine (DA) system in rats produces a syndrome that is very similar to Parkinson's disease in humans 38'55, and symptoms include, bradykinesia, sensorimotor neglect, aphagia, adipsia, short-step locomotion, akathisia, excessive bracing and clinging reactions and cognitive dysfunction 37"53"54"63'66'72'73"76'80 . Unilateral damage results in pronounced behavioral asymmetries, including the hemispatial neglect and turning (rotational) behavior characteristic of hemiParkinsonism 9.35.41"5°'67. An interesting feature of 'DA depletion syndromes' is the degree to which function is spared foilow';ag partial damage. Pronounced behavioral deficits typically are not manifest until striatal DA is depleted by 80-90%, and even after more than 90% of striatal DA is lost there is considerable recovery of function 7ai (for reviews see refs. 62, 77). Recovery is not complete, however, because deficits can be reinstated if the system is "challenged'; for example, by treatment with low doses of antidopamiCorrespondence: T.E. Robinson, Neuroscience Laboratory Building, The University of Michigar~, 1103 E. Huron St., Ann Arbor. M148109, U.S.A.
